activities, such as interferon-inducing activity, have been noted. However, their economical production on a large scale has been quite difficult, because their structures are too complicated to be synthesized chemically, and their enzymatic synthesis is not suitable for industrialization either: The polynucleotide phosphorylases so far reported are intracellular enzymes and could not effectively be extracted from cells on a large scale. Furthermore, the extracted crude enzyme solution has not been used for synthesizing polynucleotides without purifica tion, because it is generally contaminated with several enzymes which are liable to degrade nucleoside diphosphates or synthesized poly nucleotides.
For example, extracts of Escheri chia coli and Azotobacter vinelandii, both of which are well known as sources for poly nucleotide phosphorylase, were rich in both nuclease and enzymes liable to degrade nucleo side diphosphates.
Therefore, the polynucleo tide phosphorylase had to be separated from the contaminated enzymes before incubation "Salt -shockate" and "salting out preparation."
The following is a typical example of the method for preparing "salt-shockate": The cells isolated from 30 liters of the culture medium were suspended in 14 liters of saturated saline solution and allowed to stand overnight. The suspension was centrifuged and the resulted precipitate was resuspended in 700 ml of 0.01 M Tris-HCI buffer, pH 7.6, and dialyzed for 24 hr against 10 liters of the same buffer. The buffer could be replaced by water. To the undialyzable fraction, 100 ml of 10% solution of dihydrostrept mycin sulfate adjusted to pH 7.6 was added dropwise with stirring, and the precipitate formed was removed by centrifugation.
The supernatant was dialyzed against the above buffer. The inner solution (about 1 liter) was employed as "salt-shockate." 
RESULTS

Selection of a method for extraction of PNPase from bacterial cells
To select the most effective method for extraction of PNPase from bacterial cells, several methods, such as ultrasonication, treatment with a cell-lytic reagent, grinding with alumina or quartz sand, and "salt shock method" (treatment with a highly concent rated sodium chloride solution), were com pared from the practical point of view. Among them "salt-shock method," described in "MATERIALS AND METHODS," was the most effective and particularly convenient to treat large amounts of cells. Comparison of Pseudomonas R-399 (ATCC 21638) and E. coli B (IAM 1268) in poly nucleotide-synthesizing activity in "salting out preparation"
Selection of microorganisms suitable for pro duction of polynucleotides
As apparent PNPase activity in "saltshockate" of Pseudomonas R-399 was much higher than that of E. coli B, the main cause of the difference was searched by comparing their time courses of poly (I) synthesis. Fig  ure 1(a) showed the time course of poly (I) synthesis by "salting out preparation" of E. coli B. Increase of poly (I) stopped within 2 hr and then decrease was observed.
Pro bably the decrease was due to nuclease(s) contaminated in the enzyme preparation. Furthermore, appreciable amounts of IMP and inosine were observed in the reaction mixture after 5 hr incubation.
Probably these compounds were formed by IDP-degrading enzymes contaminated in the enzyme prepara tion of E. toll B. On the other hand, as shown in Fig. 1(b) , poly (I) was synthesized smoothly by "salting out preparation" of Pseudomonas R-399. No degradation of poly (I) and IDP was observed. Synthesis of poly (U), poly (A) and poly (C) by the "salting out preparation" or "salt -shockate"
of Pseudomonas R-399 also proceeded smoothly and no degradation of polynucleotides and substrates was observed. These results suggest that nucleolytic and nucleoside diphosphate-degrading activities were much less in "salt-shockate" of Pseudomonas R-399 than in that of E. coli B. Probably, this is the main reason why apparent PNPase activity in Pseudomonas R-399 was much higher than that in E. coli B. 0.5g of magnesium chloride were added and further incubation was continued. After 45 hr cells were removed by centrifugation, and 200 ml of ethanol was added to the supernatant. Poly (C) was purified from the precipitate by a conventional method. Yield was 1.2 g.
(Bacillus subtilis was less effective than Pseudomonas R-399. Under the same con ditions, only 200 mg of the purified poly (C) was obtained in the former.) When 2 g of ADP (sodium salt) was employed in place of CDP, 1.0 g of the purified poly (A) was ob tained. Poly (I) and poly (U) were also synthesized from IDP and UDP in the culture of Pseudomonas R-399. As shown in Fig. 2 , however, formation of them was less effective than that of poly (C) or poly (A). Such tendency was also observed when incubation was performed with the bacterial extract. Culture of Pseudomonas aeruginosa was also effective for production of polynucleotides:
The cells were grown under the conditions described above. Ten ml of water containing 3 g of IDP (sodium salt) and 150 mg of manganese chloride were added to the culture, and further incubation was continued. After 24 hr, cells were removed by centrifugation, 
Characteristics of obtained purified poly nucleotides
Generally, Schlieren pattern of each purified polynucleotide had a sharp peak, although S-value depended upon the reaction conditions. It means that the homogeneous size of poly nucleotide was obtained in each run. s_??_ was between 3.0 to 12. For example, the value of poly (C) obtained from the culture of Pseudomonas R-399 ( Fig. 2) It had been generally believed that Mg2+ was specifically required for the reaction catalyzed by polynucleotide phosphorylase. Babinet et a1.,5) however, demonstrated that various di valent metal ions were capable of replacing Mg2+ in the phosphorolysis of polynucleotides. This fact would be supported by the present experiments, in which Mg2+ was demonstrat ed to be replaced by Mn2+ or Colt in the synthesis of polynucleotides by bacterial liv ing cells or their extracts, although there are subtle differences between the results of Babinet et al.5) and the present results in the optimal ratio of substrate concentration to divalent ion concentration. The investigation of the differences by using highly purified enzyme preparation must be the subject of future research.
